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1.  the health and condition of the live animal;

2.   slaughtering-dressing practices;

3.  conditions of chilling of the carcass such as rate of cooling, tem-
perature, and humidity;

4.   sanitary conditions and practices during fabrication of a carcass into
primal, subprimal, and retail cuts;

5.  packaging conditions such as air versus vacuum-packaging;

6.   conditions of distribution and storage (time-temperature profiles);

7.  handling of cuts in food service establishments and in the home
(proper refrigerated storage, adequate heat treatment, avoiding cross-con-
tamination).

Following is a brief summary of these conditions and events as they
relate to shelf-life and wholesorneness of meat and the potential need for
microbiological criteria. For more detailed information, the reader is re-
ferred to the following reports (APHA, 1984; Ayres, 1955, 1960; ICMSF,
1980; Ingram and Roberts, 1976; and Roberts, 1974).

Conditions prior to slaughter can have an impact on the microbiological
condition of meat. Muscle tissue from carcasses of animals that have
undergone prolonged muscular activity or long-term stress (lack of feed,
temperature changes) before slaughter is often dark, firm, and dry (DFD
meat), contains little or no glucose and has a higher pH (> 6.0) than that
of unstressed animals (approximately 5.5). Under aerobic storage con-
ditions, normal meat spoils when glucose is exhausted and amino acids
are attacked. In DFD meat, however, arnino acids are attacked without
delay. The high pH of vacuum-packaged DFD meat allows the devel-
opment ofSerratia liquefaciens and Alteromonas putrefaciens, which pro-
duce off-odors. For these reasons DFD meat spoils more rapidly than
normal meat (Gill and Newton, 1981). Stress also may increase the prev-
alence of Salmonella in pigs as they are transported from production units
to slaughtering facilities (Ingram, 1972; Williams and Newell, 1970).

Microorganisms associated with the live animal are located primarily
on the surface of the animal (hide, hair, hooves) and in the gastrointestinal
tract. The number of microorganisms in the muscle tissue (intrinsic bac-
teria) of healthy animals is small (Gill, 1979). Carcasses of normal, healthy
animals appear to have considerable residual ability to maintain tissue
sterility. It is often reported that muscle tissue from stressed animals is
more likely to contain "intrinsic" bacteria. It is possible that certain forms
of stress depress the immune defense mechanisms and therefore allow the
survival of bacteria that otherwise would have been destroyed.

Sources of microbial contamination of a carcass include: the animal
(surface and gastro-intestinal tract), workers, clothing of workers, utensils,